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protection circuit which is integrated with a 
combined battery pacl<. SOLUTION: A battery 
case 1 10 is provided with terminals 21 A to 
25A, connecting to each of cells 101 to 104. 
Charging voltage is individually applied to the 
cells 101 to 104 via charging terminals 218 to 
25B from charging circuits 41 to 44, having 
charge control portions 10 of a chargers for 
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current, constant-voltage control is exercised 
at the charge control portions 1 0 of the 
charging circuits 41 to 44, respectively. 
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* NOTICES * 

dPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]It is the charging equipment of a ceil group for charging a cell group which carries out 
the series connection of two or more ceils. It has two or more pairs of charging terminals 
connected to each terminal which stands in a row in an anode and a negative electrode of said 
cell, It has a charge control part which detects voltage between charging terminals which make a 
cell charge circuit which charges said each cell, and said pair between charging terminals which 
make these pairs, and controls charging operation of said cell charge circuit, respectively, 
Charging equipment of a cell group, wherein multiple connection of said each cell charge circuit 
is carried out to a common power supply. 

[Claim 2]Charging equipment of the cell group according to claim 1 making charging operation of 
said cell charge circuit perform on condition that a terminal voltage monitor means which 
supervises voltage between charging terminals which stand in a row in said cell is established 
and voltage is impressed between said charging terminals by this tierminal voltage monitor means. 



[Translation done.] 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejije?atw_u=http://www4.ipdl.inpiL... 



2008/04/14 



JP,2003-023736,A [DETAILED DESCRIPTION] 



1/5 ^-v 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .Tliis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the charging equipment of a cell group. 
[0002] 

[Description of the Prior Art]Now, the storage battery is broadly used for all electric appliances 
from the power supply of portable electrical apparatus, such as a notebook computer and a 
cellular phone, to the power supply of an uninterruptible power supply. Usually, it is dealt with as 
a cell group which carried out two or more series connections of the cell according to the size of 
load: It is common to charge by impressing voltage to the both-ends electrode of a cell group 
conventionally as a charging method of such a cell group. However, there is a possibility that the 
cell which the difference of the charge voltage? by capacity or dispersion of internal impedance 
appeared between cells if it charged only through the both-ends electrode of a cell group, some 
cells were in the overchar^ng condition, and became a surcharge may deteriorate. Then, it is 
supposed that the protection circuit and cell group for preventing each cell from serving as a 
surcharge are accommodated in a battery pack non-detachable at one. and a cell group is 
conventionally charged under the surveillance of a protection circuit. The circuit which 
supervises each charge voltages for every cell is established in the above-mentioned protection 
circuit, and if it is detected that one of cells is full charges, the function which ends charge 
about all the ceils is given. In this case, since the cell used as a full charge and the cell used as a 
full charge will be intermingled and the imbalance of charging capacity arises between each cell, 
in order to equalize the charging capacity of each cell further, The balancer circuit which makes 
a fully-charged cell discharge or charges only the cell of insufficient charging may be provided. 
[0003] 

[Problem(s) to be Solved by the InventionjHowever, with the above-mentioned composition, in 
order to supervise charge voltages for every cell, the voltage detector had to be established in 
each cell, respectively, and there was a problem that the protection circuit united with a cell 
group became complicated. In providing a balancer circuit in addition to the voltage detector for 
every cell, it complicates a protection circuit further. Since it is unified in the battery pack, such 
a protection circuit becomes the hindrance of the weight saving of a battery pack, or a 
miniaturization, and since it is discarded with a ceil group at the time of a changing battery, it 
becomes useless. 

[0004]In light of the above-mentioned circumstances, this invention is that the purpose provides 
the charging equipment of the cell group which can simplHy the protection circuit united with a 
cell group as much as possible. 
[0005] 

[Means for Solving the Problem]An invention of claim 1 is the charging equipment of a cell group 
for charging a cell group which carries out the series connection of two or more cells, It has two 
or more pairs of charging terminals connected to each terminal which stands in a row in an 
anode and a negative electrode of said cell, Having a charge control part which detects voltage 
between charging terminals which make a cell charge circuit which charges said each cell, and 
said pair between charging terminals which make these pairs, and controls charging operation of 
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said cell charge circuit, respectively, said each cell charge circuit has the feature at a place by 
which multiple connection is carried out to a common power supply. 

[0006]An invention of claim 2 establishes a terminal voltage monitor means which supervises 
voltage between each charging terminal which stands in a row in said cell in the thing according 
to claim 1 , It has the feature at a place to which char©ng operation of said cell charge circuit is 
made to perform on condition that voltage is impressed between said charging terminals by this 
terminal voltage monitor means. 
[0007] 

[Function and Effect of the InventionjAccording to the charging equipment of claim 1, it has a 
charge control part and a cell charge circuit between the charging terminals which make a pair, 
and if the terminal which stands in a row in the anode and negative electrode of each cell is 
connected to each charging terminal, charge of a cell of them will be attained by each cell charge 
circuit. And since each cell charge circuit is controlled by the charge control part which detects 
the voltage of each cell, it can charge each ceil so that it may become a full charge individually, 
respectively. Thus, since it charges being individually controlled by the cell charge circuit and 
charging control circuit which were established in the charging equipment side, a protection 
circuit is not established in the cell group side, but ** also ends, or though each cell of a cell 
group is formed, it can be managed with very easy composition. Therefore, even when a cell 
group and a protection circuit are unified as a battery pack, as for small size and a weight saving, 
a battery pack is made, and it can manufacture cheaply. It is very rational if it takes into 
consideration it being attached to a battery pack at the electronic equipment side small size and 
that a weight saving can be carried out, and carrying a battery pack. That a battery pack can be 
made cheap means that futility decreases, if the situation which will be exchanged the whole 
battery pack if the life of a cell group is exhausted is taken into consideration. 
[0008]We are anxious about the manufacturing cost by the side of charging equipment rising, 
since it will be provided in the charging equipment side in this invention when the circuit which 
detects the voltage of each cell is conventionally established in the cell group side. However, it 
turns out that such concern is groundless apprehensions by the following reason. That is, each 
cell which constitutes a cell group is individually charged by each cell charge circuit and each 
charge control part of charging equipment, respectively, and each of those cell charge circuits 
are composition by which multiple connection is carried out to a common power supply. This 
means that each cell charge circuit and a charge control part are made to common circuitry for 
every cell. Therefore, even when manufacturing the charging equipment of various kinds of 
specifications for various kinds of cell groups with which the numbers of composition of a cell 
differ, the basic circuit can cope with it by changing the number of combination as the same. For 
this reason, the manufacturing cost of the whole charging equipment can be made cheap by 
mass-producing that basic circuit. 

[0009]According to the invention of claim 2, the terminal voltage monitor means is established 
between each charging terminal. When the voltage between charging terminals is measured and 
voltage is not impressed by this terminal voltage monitor means, the voltage impressing from 
charging equipment is forbidden, and when voltage is impressed, it judges that the terminal of a 
cell group is connected and shifts to charging operation. From this, since charging operation is 
not performed when the cell group is not connected to charging equipment, a charging terminal 
can prevent starting charge, or touching the charging terminal of a voltage impressing state 
carelessly, and receiving an electric shock of the state where it connected too hastily with the 
foreign matter. 
[0010] 

[Embodiment of the Invention] Hereafter, the embodiment of this invention is described based on 
an accompanying drawing. 

The charging equipment of the cell group concerning a 1st embodiment of <1st embodiment> this 
invention is explained with reference to drawing 1 and drawing 2 . This embodiment is related with 
the charging equipment which charges the cell group of a lithium ion battery. The cell group 1 is 
stored in the cell case 1 1 0, for example, carries out the series connection of the four cells 101- 
104. The cell case 110 is equipped with the cell side connector 2A, and the cell side connector 
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2A is provided with the five terminals 21A-25A. The terminal 21 A is connected to the anode of 
the cell 101, and the terminal 25A is connected to the negative electrode of the cell 104. It is 
connected to the negative electrode of the cell 101, and the anode of the cell 102, and it is 
connected as the terminal 22A illustrated the terminal 23A and the terminal 24A similarly. 
[001 1]The charging equipment 3 is equipped with battery-charger side connector 2B in which 
the cell side connector 2A and combination are possible, and the charging terminals 21B-25B 
are formed here. Corresponding to said four cells 101-104, it has a total of four cell charge 
circuits 41-44 (only henceforth the charge circuits 41-44). These charge circuits 41-44 are 
connected to the commercial power 7 via the main relay switch 5A and the line filter 6, and each 
charge circuits 41-44 are In the state where multiple connection was carried out to the 
commercial power 7, respectively. On the other hand in the output side of the charge circuit 41, 
the anode side output (+) stands in a row in the charging terminal 218, The negative-electrode 
side output (-) is connected with the anode side output (+) of the charge circuit 42, and it 
stands in a row in the charging terminal 228, and has become a connected state as the output of 
other charge circuits is illustrated similarly, and the cells 101-104 serve as circuitry to which the 
voltage of the charge circuits 41-44 is impressed individually after all. 

[0012]The switching regulator is used and each charge circuits 41-44 comprise the rectifier 8, 
the insulated type pressure-lowering chopper 9, and the charge control part 10, as shown in 
drawing 2 . and they are the same structures altogether. For example, if It explains taking the 
case of the charge circuit 41 which charges the cell 101, it is rectified by the rectifier 8, next 
after the alternating current power from the inputted commercial power 7 acljusts and lowers the 
pressure of the duty factor of a switching element by the insulated type pressure-lowering 
chopper 9, it will be taken out as a dc output The charge control part 10 controls the insulated 
type pressure-lowering chopper 9 so that the output voltage and output current of the insulated 
type pressure-lowering chopper 9 are detected and the cell 101 is carried out as for constant 
current and constant potential charge. This will change to constant voltage charging control, if rt 
charges by constant current and cell voltage reaches predetermined voltage the early stages of 
charge. 

[0013]Between the anode outputs of the charging terminal 21 B and the charge circuit 41, the 
relay switch 51 is formed in series, and the relay switches 52-54 are similarly formed about the 
charging terminals 22B-24B. The switching action of the relay switches 51-54 is performed by 
the relay 50. The output port 13A of the temperature and the voltage monitoring circuit 13 (only 
henceforth the supervisory circuit 13) which FET12A is connected to the relay 50 in series, and 
is equivalent to a terminal voltage monitor means performs switching operation of FET12A. The 
one overvoltage detector 1 4 each is connected between the outputs of the positive/negative of 
each charge circuits 41-44, and the output performs switching operation of FET12B. The main 
relay switch 5A is opened and closed by the relay 5B, and is controlled by the output port 13B 
of the supervisory circuit 13 by the relay 5B via FET12C. 

[0014]The supervisory circuit 13 is provided with CPU and constituted, and the input port 13C 
establishes the point of measurement in the charging terminal 21 B side rather than the relay 
switch 51, and measures the voltage impressed between the charging terminal 218 and the 
charging terminal 25B. Since it is judged tiiatthe cell side connector 2A is not connected when 
this voltage is 0 volt, the relay switches 51-54 are considered for the fanout of the output port 
13A as as [ opened condition ] as with a low level (L). Since it is judged that the cell side 
connector 2A is connected when voltage is impressed, the relay switches 51-54 are closed by 
making fanout of the output port 13A into high level (H). This is to prevent charge voltages from 
judging the connected state of battery-charger side connector 28 and the cell side connector 
2A, and being impressed to battery-charger side connector 28 in the state of connectionless. 
[00153The input port 13D establishes the point of measurement in the output side of the charge 
circuit 41 rather than the relay switch 51, and measures the voltage impressed to the charging 
terminal 21 B and the charging terminal 258. When it will be in the state where the relay switches 
51-54 were closed, the voltage of the cell group 1 will be impressed to the input port 13D. Here, 
the reference voltage level is set up beforehand, the monitoring instrument 13 compares this 
reference voltage level and the impressed pressure value, and the output port 1 3B is changed. 
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The reference voltage level is set as the pressure value which is a grade without fear of the 
inrush current by the cell of overdischarge. When impressed electromotive force is lower than a 
reference voltage level, the main RIREN switch 5A is made into an opened condition for FET1 2C 
as with an OFF state. When impressed electromotive force is higher than a reference voltage 
level, FET120 is made into an ON state and the main relay switch 5A is closed. 
[0016]It is judged whether the input port 13E is in a temperature requirement predetermined in 
the temperature value which was connected to the temperature survey circuit 1 5 provided near 
the charging terminal 21 B, and was measured. When it is in a predetermined temperature 
requirement, the output state of the output ports 13A and 13B is not reversed, but when there 
is nothing to a predetermined temperature requirement the output ports 13A and 13B are made 
into a low level (L). and it changes into the state which cannot be charged. 
[0017]Now, operation of the above-mentioned composition Is explained. For example, since 
voltage is not impressed to the input port 130 in the state where the charging equipment 3 was 
beforehand connected to the commercial power 7 when the ceil side connector 2A is not 
connected to battery-charger side connector 2B, Since FET12A is an OFF state, it is not 
energized for the relay 50, but the relay switches 51-54 have been opened wide. Here, since the 
voltage of the cell group 1 will be impressed to the input port 130 if the cell side connector 2A 
Is connected to battery-charger side connector 2B, FET12A will be in an ON state, the relay 50 
is magnetized, and the relay switches 51-54 are closed. 

E00183lf the relay switches 51-54 are closed, the voltage of the cell group 1 will be impressed to 
the input port 13D. When this voltage is below a reference voltage level, the main relay switch 
5A is left an opened condition by setting FET12C to OFF, and' an electric power supply is not 
performed to the charge circuits 41-44. When it is beyond a reference voltage level, it charges 
by turning ON FET12C and closing the main relay switch 5A. When the temperature value 
inputted into the input port 1 3E is in the temperature requirement set up beforehand, and charge 
is continued and it becomes the outside of the temperature requirement since a charging 
characteristic changes with temperature, the cells 101-104 open the main relay switch 5A wide, 
and stop charge. 

[0019]As for the cells 101-104, constant current and constant voltage charging control are 
individually performed by each charge circuits 41-44, respectively. If charge advances, dispersion 
in capacity or the charging capacity by the difference in internal impedance will arise with each 
cells 101-104. Therefore, the cells 101-104 are changed from what became predetermined 
voltage to constant voltage charging control from constant-current-charge control one by one. 
The charging current which flows into a cell gradually decreases, and since it is constant voltage 
control, if it serves as a full charge, when charging current will not flow, it will be completed as 
charge is natural, as a full charge is approached. For example, though the cell 1 01 will serve as a 
full charge and charging current will not flow into the beginning. If other cells 102-104 do not 
serve as a full charge, the charge by the charge circuits 42-44 is continued to them, Next, for 
example, if the cell 103 serves as a full charge, charge will be continued only for the remaining 
cell 102 and the cell 104, and all the cells 101-104 will serve as a full charge eventually. 
[00203For example, if the cell 103 serves as excess voltage during charge by the control error of 
the charge control part 10 of the charge circuit 43, the output signal of the overvoltage detector 
14 which detected excess voltage will be reversed to high level (H). Then, FET12A is set to OFF, 
the relay switches 51-54 are wide opened with powering off of the relay 50, and charge of all the 
single ** 101-104 is interrupted. Since the surveillance of double charge voltages will be 
performed by this overvoltage detector 14, the danger of becoming excess voltage and degrading 
the cell group 1 whole is reduced more. 

[0021]Thus, according to this embodiment, the cells 101-104 are equipped with the one-piece 
each charge circuits 41-44. and each charge circuits 41-44 are in the state by which multiple 
connection was carried out to the commercial power 7 which is a power supply source, 
respectively, and charge the cells 101-104 individually by each charge circuits 41-44. Since 
control of charge voltages is made by the charge control part 10 with which each charge circuits 
41-44 were equipped, the protection circuit by the side of the cell group 1 is omissible. The 
small size and the weight saving of a cell group are possible, and especially when it is attached 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.i... 2008/04/14 



JP,2003-023736,A [DETAILED DESCRIPTION] 



5/5 



to the electronic equipment side and carries, it is more convenient than this, The futility that it 
must throw away to the protection circuit which can be used from requiring only exchange of a 
cell group at the time of cell group exchange can be excluded. 

[0022]The input port 1 30 is supervising the impressed electromotive force between charging 
terminal 21 B and the charging terminal 25B. and when the voltage impressed to the input port 
130 is 0 volt, he is trying to close the relay switches 51-54 by making the output port 13A into a 
low level (L). It will mean that battery-charger side connector 28 and the cell side connector 2A 
are not connected in the impressed electromotive force of 0 volt, and charge voltages will be 
impressed in this case, this — battery-charger side connector 28 — a foreign matter — charge 
can be started in the state vi^ere it connected too hastily, or some human bodies can contact 
the charging terminals 21B-25B, and it can prevent receiving an electric shock with impressed 
electromotive force. Since the voltage of the cell group 1 connected in the input port 13D is 
measured, and the main relay switch 5A will be made into an opened condition if it is below 
reference voltage, a high current can be prevented from flowing temporarily when the voltage of 
the cell group 1 is above low. 

[0023]A 2nd embodiment of <2nd embodiment> this invention is described with reference to 
drawing 3 . This embodiment is what made the number of the cells of a 1 st embodiment seven 
pieces, and the explanation which ©ves identical codes to the same portion and overlaps is 
omitted. That is, it is what was provided witti the seven charge circuits 41-47, the overvoltage 
detector 14, and the relay switches 51-57 corresponding to the seven cells 101-107, and each 
cells 101-107 can be charged independently, respectively. Thus, if it has a charge circuit, an 
overvoltage detector, and a relay switch according to the number of cells, it can be made to 
function as charging equipment which does not need a protection circuit 
[0024]Thus, each charge circuits 41-47 and the overvoltage detector 14 which are component 
parts of the charging equipment 3 of said 1st embodiment and this embodiment can be made into 
common circuitry for every cell. Therefore, in the case where the charging equipment 
corresponding to each is manufactured to various kinds of cell groups with which the numbers of 
composition of a cell differ, Since it can respond by changing the number of the combination of 
ihese aforementioned component parts, the manufacturing cost as the whole charging equipment 
can be made cheap by mass-producing said component parts. 

[0025]<Other embodiment> this invention is not limited to the embodiment described with the 
above-mentioned description and a drawing, and further, within limits which do not deviate from 
a gist besides the following, it can be contained in the technical scope of this invention, and the 
following embodiments can also be changed variously, and can carry it out, for example. 
(1) Although this embodiment showed the case where a cell ceJI was a lithium ion battery, they 
may be various kinds of storage batteries, such as not only this but a lead storage battery, and a 
nickel cadmium rechargeable battery. 
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* NOTICES * 

JPO and INPIT are hot responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL HELD 



[Field of the Invention]This invention relates to the charging equipment of a cell ^'oup. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art]Now, the storage battery is broadly used for all electric appliances 
from the power supply of portable electrical apparatus, such as a notebook computer and a 
cellular phone, to the power supply of an uninterruptible power supply. Usually, it is dealt with as 
a cell group which carried out two or more series connections of the cell according to the size of 
load. It is common to charge by impressing voltage to the both-ends electrode of a cell group 
conventionally as a charging method of such a cell group. However, there is a possibility that the 
cell which the difference of the charge voltages by capacity or dispersion of internal impedance 
appeared between cells if it charged only through the both-ends electrode of a cell group, some 
cells were in the overcharging condition, and became a surcharge may deteriorate. Then, it is 
supposed that the protection circuit and cell group for preventing each cell from serving as a 
surcharge are accommodated in a battery pack non-detachable at one, and a cell group Is 
conventionally charged under the surveillance of a protection circuit. The circuit which 
supervises each charge voltages for every cell is established in the above-mentioned protection 
circuit, and if it is detected that one of cells is full charges, the function which ends charge 
about all the cells is given. In this case, since the cell used as a full charge and the cell used as a 
full charge will be intermingled and the imbalance of charing capacity arises between each cell, 
in order to equalize the charging capacity of each cell further, The balancer circuit which makes 
a fully-charged cell discharge or charges only the cell of insufficient charging may be provided. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Function and Effect of the invention]According to the charging equipment of claim 1 , it has a 
charge control part and a ceil charge circuit between the charging terminals which make a pair, 
and if the terminal which stands in a row in the anode and negative electrode of each cell is 
connected to each charging terminal, charge of a cell of them will be attained by each cell charge 
circuit. And since each cell charge circuit is controlled by the charge control part which detects 
the voltage of each cell, it can charge each cell so that it may become a full charge individually, 
respectively. Thus, since it charges being individually controlled by the cell charge circuit and 
charging control circuit which were established in the charging equipment side, a protection 
circuit is not established in ttie cell group side, but ** also ends, or though each cell of a cell 
group is formed, it can be managed witii very easy composition. Therefore, even when a cell 
group and a protection circuit are unified as a battery pack, as for small size and a weight saving, 
a battery pack is made, and it can manufacture cheaply. It is very rational if it takes into 
consideration it being attached to a battery pack at the electronic equipment side small size and 
that a weight saving can be carried out, and carrying a battery pack. That a battery pack can be 
made cheap means that futility decreases, if the situation which will be exchanged the whole 
battery pack if the life of a cell group is exhausted is taken into consideration. 
[0008]We are anxious about the manufacturing cost by the side of charging equipment rising, 
since it will be provided in the charging equipment side in this invention when the circuit which 
detects the voltage of each cell is conventionally established in the cell group side. However, it 
turns out that such concern is groundless apprehensions by the following reason. That is, each 
cell which constitutes a cell group is individually charged by each cell charge circuit and each 
charge control part of charging equipment, respectively, and each of those cell charge circuits 
are composition by which multiple connection is carried out to a common power supply. This 
means that each cell charge circuit and a charge control part are made to common circuitry for 
every cell. Therefore, even when manufacturing the charging equipment of various kinds of 
specifications for various kinds of cell groups with which the numbers of composition of a cell 
differ, the basic circuit can cope with it by changing the number of combination as the same. For 
this reason, the manufacturing cost of the whole charging equipment can be made cheap by 
mass-producing that basic circuit. 

[0009]According to the invention of claim 2, the terminal voltage monitor means is established 
between each charging terminal. When the voltage between charging terminals is measured and 
voltage is not impressed by this terminal voltage monitor means, the voltage impressing from 
charging equipment is forbidden, and when voltage is impressed, it judges that the terminal of a 
cell group is connected and shifts to charging operation. From this, since charging operation is 
not performed when the cell group is not connected to charging equipment a charging terminal 
can prevent starting charge, or touching the charging terminal of a voltage impressing state 
carelessly, and receiving an electric shock of the state where it connected too hastily with the 
foreign matter. 
[0010] 

[Embodiment of the Invention]Hereafter, the embodiment of this invention is described based on 
an accompanying drawing. 



http://www4.ipdl.inpit,gojp/cgi-bin/tran_web_cgi_eije?atw_u=http%3A%2F%2Fwww4.i... 2008/04/14 



JP,2003-023736,A [EFFECT OF THE INVENTION] 



2/4 ^-v 



The charging equipment of the cell group concerning a 1 st embodiment of <1 st embocliment> this 
invention is explained with reference to drawing 1 and drawing 2. This embodiment is related with 
the charging equipment which charges the cell group of a lithium ion battery. The cell group 1 is 
stored in the cell case 110, for example, carries out the series connection of the four cells 101- 
104. The cell case 1 10 is equipped with the cell side connector 2A, and the cell side connector 
2A is provided with the five terminals 21A-25A. The terminal 21A is connected to the anode of 
the cell 101, and the terminal 25A is connected to the negative electrode of the cell 104. It is 
connected to the negative electrode of the cell 101, and the anode of the cell 102, and it is 
connected as the terminal 22A illustrated the terminal 23A and the terminal 24A similarly. 
[001 1]The charging equipment 3 is equipped with battery-charger side connector 2B in which 
the cell side connector 2A and combination are possible, and the charging terminals 21 B-25B 
are formed here. Corresponding to said four cells 101-104, it has a total of four cell charge 
circuits 41-44 (only henceforth the charge circuits 41-44). These charge circuits 41-44 are 
connected to the commercial power 7 via the main relay svwitch 5A and the line filter 6. and each 
charge circuits 41-44 are in the state where multiple connection was carried out to the 
commercial power 7, respectively. On the other hand in the output side of the charge circuit 41, 
the anode side output (+) stands in a row in the charging terminal 21 B, The negative-electrode 
side output (-) is connected with the anode side output (+) of the charge circuit 42, and it 
stands in a row in the charging terminal 22B, and has become a connected state as the output of 
other charge circuits is illustrated similarly, and the cells 101-104 serve as circuitry to which the 
voltage of the charge circuits 41-44 is impressed individually after all. 

[0012]The switching regulator is used and each charge circuits 41-44 comprise the rectifier 8, 
the insulated type pressure-lowering chopper 9, and the charge control part 1 0, as shown in 
drawing 2 . and tJiey are the same structures altogether. For example, if it explains taking the 
case of the charge circuit 41 which charges the eel! 1 01 , it is rectified by the rectifier 8, next 
after the alternating current power from the inputted commercial power 7 ac{justs and lowers the 
pressure of the duty factor of a switching element by the insulated type pressure-lowering 
chopper 9, it will be taken out as a dc output. The charge control part 10 controls the insulated 
type pressure-lowering chopper 9 so that the output voltage and output current of the insulated 
type pressure-lowering chopper 9 are detected and the cell 101 is carried out as for constant 
current and constant potential charge. This will change to constant voltage charging control, if it 
charges by constant current and cell voltage reaches predetermined voltage the early stages of 
charge. 

[0013]Between the anode outputs of the charging terminal 21 B and the charge circuit 41, the 
relay switch 51 is formed in series, and the relay switches 52-54 are similarly formed about the 
charging terminals 22B-24B. The switching action of the relay switches 51-54 is performed by 
the relay 50. The output port 13A of the temperature and the voltage monitoring circuit 13 (only 
henceforth the supervisory circuit 13) which FET12A is connected to the relay 50 in series, and 
is equivalent to a terminal voltage monitor means performs switching operation of FET12A. The 
one overvoltage detector 1 4 each is connected between the outputs of the positive/negative of 
each charge circuits 41-44, and the output performs switching operation of FET12B. The main 
relay switch 5A is opened and closed by the relay SB, and is controlled by the output port 13B 
of the supervisory circuit 13 by the relay 5B via FET12C. 

C0014]The supervisory circuit 13 is provided with CPU and constituted, and the Input port 13C 
establishes the point of measurement in the charging terminal 21 B side rather than the relay 
switch 51, and measures the voltage impressed between the charging terminal 21 B and the 
charging terminal 25B. Since it is judged that the cell side connector 2A is not connected when 
this voltage is 0 volt, the relay switches 51-54 are considered for the fanout of the output port 
13A as as [ opened condition ] as with a low level (L). Since it is judged that the cell side 
connector 2A is connected when voltage is impressed, the relay switches 51-54 are closed by 
making fanout of the output port 1 3A into high level (H). This is to prevent charge voltages from 
judging the connected state of battery-charger side connector 2B and the cell side connector 
2A, and being impressed to battery-charger side connector 2B in the state of connectionless. 
[00153The input port 13D establishes the point of measurement in the output side of the charge 
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circuit 41 ratlier tinan the relay switcli 51, and measures the voltage impressed to the charging 
terminal 21 B and the charging terminal 25B. When it will be in the state where the relay switches 
51-54 were dosed, the voltage of the cell group 1 will be impressed to the input port 13D. Here, 
the reference voltage level is set up beforehand, the monitoring instrument 1 3 compares this 
reference voltage level and the impressed pressure value, and the output port 1 3B is changed. 
The reference voltage level is set as the pressure value which is a grade without fear of the 
inrush current by the cell of overdischarge. When impressed electromotive force is lower than a 
reference voltage level, the main RIREN switch 5A is made into an opened condition for FET12C 
as with an OFF state. When impressed electromotive force is higher than a reference voltage 
level, FET120 is made into an ON state and the main relay switch 5A is closed. 
[0016]It is Judged whether the input port 13E is in a temperature requirement predetermined in 
the temperature value which was connected to the temperature survey circuit 15 provided near 
the charging terminal 21 B, and was measured. When it is in a predetermined temperature 
requirement, the output state of the output ports 13A and 13B is not reversed, but when there 
is nothing to a predetermined temperature requirement, the output ports 13A and 13B are made 
into a low level (L), and it changes into the state which cannot be charged. 
[0017]Now, operation of the above-mentioned composition is explained. For example, since 
voltage is not impressed to the input port 130 in the state where the charging equipment 3 was 
beforehand connected to the commercial power 7 when the cell side connector 2A is not 
connected to battery-charger side connector 2B, Since FET12A is an OFF state, it is not 
energized for the relay 50, but the relay switches 51-54 have been opened wide. Here, since the 
voltage of the cell group 1 will be impressed to the input port 13C if the cell side connector 2A 
is connected to battery-charger side connector 2B, FET1 2A will be in an ON state, the relay 50 
is magnetized, and the relay switches 51-54 are closed. 

[0018]If the relay switches 51-54 are closed, the voltage of the cell group 1 will be impressed to 
the input port 13D. When this voltage is below a reference voltage level, the main relay switch 
5A is left an opened condition by setting FET12C to OFF, and an electric power supply is not 
performed to the charge circuits 41-44. When it is beyond a reference voltage level, it charges 
by turning ON FET12C and closing the main relay switch 5A. When the temperature value 
inputted into the input port 13E is in the temperature requirement set up beforehand, and charge 
is continued and it becomes the outside of the temperature requirement since a charging 
characteristic changes with temperature, the cells 101-104 open the main relay switch 5A wide, 
and stop charge. 

[001 9] As for the cells 101-104, constant current and constant voltage charging control are 
individually performed by each charge circuits 41 -44. respectively. If charge advances, dispersion 
in capacity or the charging capacity by the difference in internal impedance will arise with each 
cells 101-104. Therefore, the cells 101-104 are changed from what became predetermined 
voltage to constant voltage charging control from constant-current-charge control one by one. 
The charging current which flows into a cell gradually decreases, and since it is constant voltage 
control, if it serves as a full charge, when charging current will not flow, it will be completed as 
charge is natural, as a full charge is approached. For example, though the cell 101 will serve as a 
full charge and charging current will not flow into the beginning. If other cells 102-104 do not 
serve as a full charge, the charge by the charge circuits 42-44 is continued to them, Next, for 
example, if the cell 103 serves as a full charge, charge will be continued only for the remaining 
ceil 102 and the cell 104. and ail the cells 101-104 will serve as a full charge eventually. 
[0020]For example, if the cell 103 serves as excess voltage during charge by the control error of 
the charge control part 10 of the charge circuit 43, the output signal of the overvoltage detector 
14 which detected excess voltage will be reversed to high level (H). Then, FET12A is set to OFF, 
the relay switches 51-54 are wide opened with powering off of the relay 50, and charge of all the 
single ** 101-104 is interrupted. Since the surveillance of double charge voltages will be 
performed by this overvoltage detector 14, the danger of becoming excess voltage and degrading 
the cell group 1 whole is reduced more. 

[0021]Thus, according to this embodiment, the cells 101-104 are equipped with the one-piece 
each charge circuits 41-44, and each charge circuits 41-44 are in the state by which multiple 
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connection was carried out to the commercial power 7 wliich is a power supply source, 
respectively, and charge the cells 101-104 individually by each charge circuits 41-44. Since 
control of charge voltages is made by the charge control part 10 with which each charge circuits 
41-44 were equipped, the protection circuit by the side of the cell group 1 is omissible. The 
small size and the weight saving of a cell group are possible, and especially when it is attached 
to the electronic equipment side and carries, it is more convenient than this. The futility that it 
must throw away to the protection circuit which can be used from requiring only exchange of a 
cell group at the time of cell group exchange can be excluded. 

[0022]The input port 130 is supervising the impressed electromotive force between charging 
terminal 21 B and the charging terminal 25B, and when the voltage impressed to the input port 
130 is 0 volt, he Is trying to close the relay switches 51-54 by making the output port 13A into a 
low level (L). It will mean that battery-charger side connector 28 and the cell side connector 2A 
are not connected in the impressed electromotive force of 0 volt, and charge voltages will be 
impressed in this case, this — battery-charger side connector 28 — a foreign matter — charge 
can be started in the state where it connected too hastily, or some human bodies can contact 
the charging terminals 218-258, and it can prevent receiving an electric shock with impressed 
electromotive force. Since the voltage of the cell group 1 connected in the input port 13D is 
measured, and the main relay switch 5A will be made into an opened condition if it is below 
reference voltage, a high current can be prevented from flowing temporarily when the voltage of 
the cell group 1 is above low. 

[0023]A 2nd embodiment of <2nd embodiment> this invention is described with reference to 
drawin g 3. This embodiment is what made the number of the cells of a 1st embodiment seven 
pieces, and the explanation which gives identical codes to the same portion and overlaps is 
omitted. That is, it is what was provided with the seven charge circuits 41-47, the overvoltage 
detector 14, and the relay switches 51-57 corresponding to the seven cells 101-107, and each 
cells 101-107 can be charged independently, respectively. Thus, if it has a charge circuit, an 
overvoltage detector, and a relay switch according to the number of cells, it can be made to 
function as charging equipment which does not need a protection circuit. 
[0024]Thus, each charge circuits 41-47 and the overvoltage detector 14 which are component 
parts of the charging equipment 3 of said 1 st embodiment and this embodiment can be made into 
common circuitry for every cell. Therefore, in the case where the charging equipment 
corresponding to each is manufactured to various kinds of cell groups with which the numbers of 
composition of a cell differ. Since it can respond by changing the number of the combination of 
these aforementioned component parts, the manufacturing cost as the whole charging equipment 
can be made cheap by mass-producing said component parts. 

[0025]<Other embodiment> this invention is not limited to the embodiment described with the 
above-mentioned description and a drawing, and further, within limits which do not deviate from 
a gist besides the following, it can be contained in the technical scope of this invention, and the 
following embodiments can also be changed variously, and can carry it out, for example. 
(1) Although this embodiment showed the case where a cell cell was a lithium ion battery, they 
may be various kinds of storage batteries, such as not only this but a lead storage battery, and a 
nickel cadmium rechargeable battery. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
S.In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]However, with the above-mentioned composition, in 
order to supervise charge voltages for every cell, the voltage detector had to be established in 
each cell, respectively, and there was a problem that the protection circuit united with a cell 
group became complicated. In providing a balancer circuit in addition to the voltage detector for 
every ceil, it complicates a protection circuit further. Since it is unified in the battery pack, such 
a protection circuit becomes the hindrance of the weight saving of a battery pack, or a 
miniaturization, and since it is discarded with a cell group at the time of a changing battery, it 
becomes useless. 

[0004]In light of the above-mentioned circumstances, this invention is that the purpose provides 
the charging equipment of the cell group which can simplify the protection circuit united with a 
cell group as much as possible. 
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MEANS 



[Means for Solving the Problem]An invention of claim 1 is the charging equipment of a cell group 
for charging a cell group which carries out the series connection of two or more cells, It has two 
or more pairs of charging terminals connected to each terminal which stands in a row in an 
anode and a negative electrode of said cell, Having a charge control part which detects voltage 
between charging terminals which make a cell charge circuit which charges said each cell, and 
said parr between charging terminals which make these pairs, and controls charging operation of 
said cell charge circuit, respectively, said each cell charge circuit has the feature at a place by 
which multiple connection is carried out to a common power supply. 

[0006]An invention of claim 2 establishes a terminal voltage monitor means which supervises 
voltage between each charging terminal which stands in a row in said cell in the thing according 
to claim 1 , It has the feature at a place to which charing operation of said cell charge circuit is 
made to perform on condition that voltage is impressed between said charging terminals by this 
terminal voltage monitor means. 



[Translation done.] 



http:/ /www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_eje?atw_u=http%3A%2F%2Fwww4.i... 2008/04/1 4 



JP,2003-023736,A [DESCRIPTION OF DRAWINGS] 



1/1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] The circuit diagram of the charging equipment concerning a 1st embodiment of this 
invention 

[Drawing 2] The circuit diagram of the cell charge circuit concerning a 1st embodiment 
[Drawing 3] The circuit diagram of the charging equipment concerning a 2nd embodiment 
[Description of Notations] 
1 — Cell group 

2A — The cell side connector 

2B — The battery-charger side connector 

41-44 — Cell charge circuit 

10 — Charge control part 

13 — Temperature and voltage monitoring circuit 
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DRAWINGS 



[Draw ing 1] 
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[Drawing 2] 
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